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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a pneumatic tire capable of surely preventing 
electrification until the last stage of travelling without damaging the characteristics 
of a silica-rich tread such as wear resistance, low fuel consumption, and provide a 
method of easily and positively manufacturing the pneumatic tire. 

SOLUTION: In a pneumatic tire provided with conductive rubber layers 2 for preventing 
electrification in a tread 1 having a great deal of silica compounded rubber layer at 
least in the surface part, plural conductive rubber layers 2 made of conductive rubber 
sheet or conductive cement extend from the tread surface up to the bottom face in the 
cross section across the width of the tread. Further, when the pneumatic tire is 
manufactured, a great deal of silica compounded system-green rubber layer is made into 
a narrower strip sheet than the width of the tread, conductive rubber layers 2 are 
provided on the sides in the longitudinal direction of the strip sheets. Thus, in order 
for the conductive rubber layers 2 to extend from the tread surface up to the bottom 
face, the plural strip sheets obtained are sequentially wrapped on the green carcass to 
form the tread 1. 
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ABSTRACTED- PUB -NO: JP 11227415A 
BASIC-ABSTRACT: 

NOVELTY - The tread surface of the tire has a silica rich rubber layer (1) . A 
conductive rubber layer (2) containing a rubber sheet or cement extends to the base of 
two or more tread surfaces and exists as a network in the tread cross direction. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for the manufacturing 
method of pneumatic tire. The silica rich green rubber is formed into strip-shaped 
sheets with width less than tread width and thickness less than tread thickness. The 
conductive rubber layer is provided to the top surface, bottom surface or in the 
longitudinal direction side of the sheets. Two or more sheets are arranged in order on 
a carcase and are laminated to form a tread. The conductive rubber layer has 
anti- static property. Alternatively, the silica rich green rubber can be made into the 
shape of a string and the conductive rubber layer is provided to the entire surface of 
the string. Two or more strings are coiled in order on a green carcase to form the 
tread. 

USE - In e.g. pneumatic tires having conductive network. 

ADVANTAGE - The original characteristic of silica rich rubber such as antiwear quality 
of the tire and low fuel consumption ability are not impaired. The tire has reliable 
antistatic property till the end of running period of the tire. The tire is 
manufactured easily and reliably. 

DESCRIPTION OF DRAWING (S) - The figure shows the sectional drawing of the tread portion 
of the pneumatic tire. (1) Silica rich rubber layer; ; (2) Conductive rubber layer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the pneumatic tire which can secure antistatic till the run 
last stage, and its manufacture method, without spoiling the property of silica rich tread original, such as abrasion resistance and a 
low mpg performance, especially about the pneumatic tire possessing silica abundant combination system (following it being 
written as silica rich") tread rubber 
[0002] 

[Description of the Prior Art] In the conventional pneumatic tire, neither the problem concerning [ carbon black ] the electric 
resistance of ****** rare ****** and a tire nor the problem about accumulation of the amount of electrifications could not exist 
in tread rubber. However, an environmental problem is taken up greatly in recent years, and the movement to the reduction in 
mpg is accelerated. In order for improvement of tread rubber to attain low mpg-ization, i.e., reduction of rolling resistance As 
tread rubber which needed to reduce the carbon black used as the cause of generating a hysteresis loss, and was excellent in the 
low mpg performance by the end of today In order for the tread rubber which reduced the loadings of carbon black and contained 
the silica to attract attention and to reconcile the motile ability and the low mpg performance of a tire with the high level It is in 
the inclination which the case which uses silica rich rubber for the rubber of a cap layer increases in the radial-ply tire containing 
air which has a cap / base structure especially. Consequently, the problem about electric resistance and the problem about 
accumulation of the amount of electrifications are newly surfacing. 

[0003] As a method of solving this problem, the following method is former mainly learned. One of them puts a conductive 
rubber sheet thin from a tread front face to tread lower layer rubber between a tread cross direction center section for a thick 
conductive rubber sheet from a tread shoulder to the side inside (for example, refer to the Europe patent 658 No. 452 
specification, a U.S. Pat. No. 5518055 specification, and JP,8-34204,A). 

[0004] Moreover, the carbon black for which other methods are usually used with a tire uses the tread rubber which blended 
carbon black excellent in conductivity. 

[0005] Furthermore, other methods are the methods of coating the cement which blended conductive carbon black with the 
rubber constituent which used the conductive matter, for example, water, as the base on the tread front face at the time of the tread 
extrusion at the time of tire manufacture (for example, refer to JP,8-1201 20,A). According to this method, even if a passenger car 
is equipped with the product tire after tire vulcanization and you wear the tread section out, the conductive coating matter remains 
on the side attachment wall of many slots minced as a pattern of the tread section, and suppose that the fly off of static electricity 
charged into the whole tire by this can be carried out to a road surface. 
[0006] 

[Problem(s) to be Solved by the Invention] however, the above -- neither of the methods was those from which there is a problem 
on the **** manuTactufe stated to below each and quality, and satisfaction is not necessarily fully obtained For example, the 
aforementioned Europe patent 658th Although the effect was maintained, when general-purpose carbon black is used as a bulking 
agent, an energization path was intercepted by wear promotion of a conductive layer in the run last stage, and the problem that 
where of the antistatic effect will disappear had it in early stages of the run in the ******** sheet and the contact rubber layer 
which are indicated by the No. 452 specification etc. If the abrasion resistance of a conductive rubber sheet or a contact rubber 
layer as well as tread cap rubber is not raised in order to maintain this effect especially till the run last stage with the 
wear-resistant improvement in the tread cap by the silica compound constituent, only cap rubber grounds in the run last stage, and 
the antistatic effect is no longer acquired as a result. 

[0007] Moreover, the low mpg nature which is the purpose of tire original gets worse to tire tread rubber remarkably, and 
although the specific resistance value of this tread falls conductive carbon black a number weight ******** case to the rubber 
component 100 weight section, reinforcement nature with the carbon black itself and polymer is remarkable, and, for a low 
reason, the problem that the abrasion resistance of a tire tread falls as a result is in it. 

[0008] Furthermore, the method of coating the water base cement which blended conductive carbon black with the rubber front 
face of a cap layer Since the adhesion of cement material is very high, in order it is extremely inferior to workability, and a 
problem is in neglect stability of cement material own [ the ], and there is a possibility of producing phase separation and to 
prevent the foaming nature at the time of an application Various stabilizing agents are needed, and the endurance of the rubber 
constituent with which they became the after [ vulcanization ] film top is reduced, and it becomes the cause of the mould 
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contamination at the time of vulcanization. Furthermore, the rubber constituent of a cap layer is hydrophobic, in the case of 
above-mentioned water base cementation, time is taken by dryness, and coating unevenness arises, and the endurance of an 
application coat gets worse as a result. At the time of vulcanization, the interface adhesive strength of the rubber of a cap layer 
and the covering rubber of water base cement declines, interfacial peeling arises during a run, an energization path is severed in 
the run last stage, and there is a problem that the antistatic effect is no longer acquired further again. 

[0009] Then, the purpose of this invention is to offer the pneumatic tire which can secure antistatic till the run last stage, without 
spoiling the property of silica rich tread original, such as abrasion resistance and a low mpg performance. Moreover, other 
purposes of this invention are to offer the method of manufacturing the above-mentioned pneumatic tire easily and certainly. 
[0010] 

[Means for Solving the Problem] this invention for solving the above-mentioned technical problem is as follows. 
(1) In the pneumatic tire which equips with the conductive rubber layer for antistatic the tread which has a silica abundant 
combination system rubber layer in the surface section at least, it is the pneumatic tire characterized by extending until the 
above-mentioned conductive rubber layer which consists of a conductive rubber sheet or conductive cement reaches [ from a two 
or more tread front face ] a base in a tread cross direction cross section. 

[001 1] (2) It is the manufacture method of the pneumatic tire characterized by using the green rubber layer of a silica abundant 
combination system as a band-like sheet narrower than tread width of face, preparing a conductive rubber layer in the longitudinal 
direction side of this band-like sheet, twisting two or more [ of the obtained band-like sheet ] one by one on a green carcass as it 
extends until the aforementioned conductive rubber layer reaches [ from a tread front face ] a base, and forming a tread in 
manufacturing the pneumatic tire of the above (1). 

[0012] (3) In the pneumatic tire which equips with the conductive rubber layer for antistatic the tread which has a silica abundant 
combination system rubber layer in the surface section at least, it is the pneumatic tire characterized by extending until the 
above-mentioned conductive rubber layer which consists of a conductive rubber sheet or conductive cement reaches [ from a front 
face ] a base in the shape of a lottery in a tread cross direction cross section. 

[00 1 3] (4) Are narrower than tread width of face in the green rubber layer of a silica abundant combination system in 
manufacturing the pneumatic tire of the above (3). And consider as a band-like sheet thinner than tread thickness, and a 
conductive rubber layer is prepared in the upper surface, the longitudinal direction side, or an inferior surface of tongue and the 
longitudinal direction side of this band-like sheet. It is the manufacture method of the pneumatic tire which twists two or more [ of 
the obtained band-like sheet ] one by one on a green carcass, carries out a laminating, and is characterized by forming a tread. 
[0014] (5) The pneumatic tire characterized by the above-mentioned conductive rubber layer which consists of a conductive 
rubber sheet or conductive cement existing in the shape of a mesh in a tread cross direction cross section in the pneumatic tire 
which equips with the conductive rubber layer for antistatic the tread which has a silica abundant combination system rubber layer 
in the surface section at least. 

[0015] (6) It is the manufacture method of the pneumatic tire which makes the green rubber of a silica abundant combination 
system the shape of a string, and is characterized by preparing a conductive rubber layer in all the front faces of this string-like 
green rubber, twisting two or more [ of the obtained string-like green rubber ] one by one on a green carcass, and forming a tread 
in manufacturing the pneumatic tire of the above (5). 
[0016] 

[Embodiments of the Invention] As for the diene system rubber used for the rubber constituent for conductive rubber layers in this 
invention, it is more desirable than the viewpoint of endurance that at least one sort of styrene butadiene rubber (SBR), butadiene 
rubber (BR), or natural rubber (NR) is included. 

[0017] Moreover, it is desirable that nitrogen adsorption specific surface area (N2SA) is more than 1 30m2/g, and 
dibutyl-phthalate oil absorption (DBP) uses carbon black (1 10ml / lOOg or more) for the above-mentioned rubber constituent for 
conductive rubber layers. It is this diameter of a granule, and the endurance of the rubber layer which forms an energization path 
is raised by using the carbon black of a high structure, and it enables it to demonstrate the antistatic effect in this rubber 
constituent till the run last stage of a tire. N2S A is ASTM here. To D3037-89, DBP is ASTM again. It is the value calculated 
respectively based on D24 14-90. 

[00 1 8] If the loadings of this carbon black exceed the 1 00 weight sections on the other hand to the diene system rubber 1 00 
weight section rather than have enough reinforcement nature in under 40 weight sections, when there are few softeners, it will 
become hard too much after vulcanization, a crack etc. occurs, and when there are many softeners, abrasion resistance falls. In 
addition, the compounding agent usually used in rubber goods as compounding agents other than carbon black, for example, a 
vulcanizing agent, the vulcanization accelerator, the vulcanization promotion assistant, the softener, the antioxidant, etc. are 
suitably blended with the loadings usually used. 

[0019] In this invention, the specific resistance value of a bird clapper after sulfur hardening is [ the above-mentioned conductive 
rubber layer ] desirable from the rubber-cement layer or the conductive sheet of 106 or less ohm-cm. Although it is also possible 
to use water as a solvent, as for a rubber-cement layer, obtaining based on an organic solvent is desirable on quality stable here. 
As an organic solvent, a hexane, the petroleum ether, a heptane, a tetrahydrofuran (THF), a cyclohexane, etc. can be mentioned, 
and a hexane can be mentioned preferably. 

[0020] Next, the structure and the process of a pneumatic tire of this invention are explained concretely, the tread which twisted 
the rubber of a ribbon base one by one, and was fabricated by the desired cross-section configuration calls it a ribbon tread - 
having — rubber - the tread from an extruder -- it is distinguished from the tread of one apparatus by which extrusion molding 
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was carried out at a stretch to the desired cross-section configuration via the mouthpiece The pneumatic tire of this invention 
applies the process of the above-mentioned ribbon tread, and is manufactured. In addition, have only been called [ the tread 
contour or ] the contour by the cross-section configuration of the above-mentioned tread. 

[002 1 ] the direction cross section of a width of tire of the tread section of the pneumatic tire of the suitable example of this 
invention shown in drawing 1 (contour) — the tread section 1 — a silica — it consists of a rich rubber layer this tread section 1 — a 
silica - a specific resistance value becomes 108 or more ohm-cm by supposing that it is rich It extends until the conductive 
rubber layer 2 reaches [ from a two or more (example to illustrate 2) tread front face ] a base in the direction cross section of a 
width of tire at this tread section 1 . 

[0022] In this invention, the thickness of the direction of a width of tire of the conductive rubber layer 2 is 0. 1 -3 .Omm preferably. 
If this width of face is 0. 1mm or more, it is enough as energization way formation, and if it is 3mm or less, the rolling resistance of 
a tire will not get worse. 

[0023] for manufacturing the above-mentioned pneumatic tire - a silica ~ a rich green rubber layer is used as a band-like sheet 
narrower than tread width of face, and a conductive rubber layer is prepared in the longitudinal direction side of this band-like 
sheet When a conductive rubber layer is a rubber-cement layer, by applying, a conductive rubber layer can be prepared by 
unifying in the knockout by the dual tuba again in the case of a conductive sheet. Subsequently, as it extends until the 
above-mentioned conductive rubber layer reaches [ from a tread front face ] a base, on a green carcass, two or more [ of the 
obtained band-like sheet ] are installed one by one, they are twisted, and a tread is formed. In the manufacture method of this 
invention, the number of conductive rubber layers is easily changeable by changing the number which the above-mentioned 
band-like sheet twists. Moreover, ablation of the tread resulting from this conductive rubber layer can be prevented by doing in 
this way and preparing a conductive rubber layer. 

[0024] the direction cross section of a width of tire of the tread section of the pneumatic tire of other suitable examples of this 
invention shown in drawing 2 (contour) — the above-mentioned suitable example — the same — the tread section 1 — a silica — it 
consists of a rich rubber layer It extends until the conductive rubber layer 2 reaches [ from a front face ] a base in the shape of a 
lottery in the direction cross section of a width of tire at this tread section 1 , as shown at drawing 2 . In this case, since a track is 
formed also covering the line which goes from a tread front face to the ply coating rubber of the lower part, antistatic is certainly 
securable till the run last stage. 

[0025] In order to manufacture the above-mentioned pneumatic tire, the silica rich green rubber layer 1 is used as a band-like 
sheet thinner than tread thickness more narrowly than tread width of face, and the conductive rubber layer 2 is formed in the upper 
surface, the longitudinal direction side, or an inferior surface of tongue and the longitudinal direction side of this band-like sheet. 
In the example to illustrate, the conductive rubber layer 2 is formed in the upper surface and the single-sided longitudinal 
direction side of the band-like sheet 1. On a green carcass, it twists one by one, a laminating is carried out, and a tread is formed 
so that two or more [ of this band-like sheet ] may be illustrated. 

[0026] In the pneumatic tire of the suitable example of further others of this invention shown in drawing 3 , the conductive rubber 
layer 2 exists in the shape of a mesh in the direction cross section of a width of tire of the tread section (contour), for 
manufacturing this pneumatic tire — a silica rich green rubber is made into the shape of a string, the conductive rubber layer 2 
is formed in all the front faces of this string-like green rubber 1 , this is twisted one by one on a green carcass as mentioned above, 
a laminating is carried out, and a tread is formed Since a track is formed also in this case also covering the line which goes from a 
tread front face to the ply coating rubber of the lower part, antistatic becomes more certain. 
[0027] 

[Example] Below, this invention is concretely explained based on an example and the conventional example. According to 
combination prescription shown in the following Table 1 and 2, the rubber constituent used for the silica rich rubber layer and 
conductive rubber layer of the radial -ply tire containing air was prepared, respectively. 
[0028] 

(Table 1 : Silica rich rubber layer) 

Loadings Styrene-butadiene-rubber *1 96 (weight section) 

Butadiene rubber *2 30SiO(s) 2*3 60 carbon-black (N234) *4 20 silane-coupling-agent *5 6ZnO(s) 3 stearin acid 2 aroma oil 
10 vulcanization-accelerator (CBS) *6 1.5 vulcanization-accelerator (DPG) *7 2 sulfur 1.5 [0029] 

*1 SBR 1712*2 by Japan Synthetic Rubber Co., Ltd. 96% cis-joint *3 Nip sill VN 3*4 N2SA:126m2/g DBP:125ml/100g*5 
Product made from DEGUSSA Si 69*6 N-cyclohexyl-2- benzo ~ thiazyl sulfenamide *7 Diphenylguanidine [0030] 
(Table 2: Conductive rubber layer) 
Loadings Natural rubber 40 (weight section) 

Styrene-butadiene-rubber *8 60 Carbon black (N134) *9 60 Aroma oil 15 ZnO 2 Antioxidant *10 1 A vulcanization accelerator 
(DPG) 0.2 Vulcanization-accelerator (NS) *1 1 0.8 Sulfur 1.5 * 8 SBR 1500*9 by Japan Synthetic Rubber Co., Ltd. 
N2SA: 1 46m2/g DBP: 1 27ml/l OOg* 1 0 N-(l , 3-dimethyl butyl)-N'-phenyl-p-phenylene diamine * 1 1 

N-tert-butyl-2-benzothiazolylsulfenamide [0031] the silica obtained example 1-3 - the radial-ply tire containing air of the tread 
cross-section structure shown in drawing 1 -3 as mentioned above (size 1 85 / 60R14) was made as an experiment using the rich 
constituent for tread rubber, and the rubber constituent for conductive rubber layers Each thickness of the conductive rubber layer 
of these tires is 0.3mm. 

[0032] as the conventional example and the conventional example - a silica -- the rich constituent for tread rubber -- using - this 
- the tread from an extruder -- extrusion molding was carried out to the cross-section configuration of the request to a breath via 
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the mouthpiece, and the radial-ply tire containing air of the same size as an example was made as an experiment 
[0033] The resistance (electric resistance value) of these tires was calculated as follows. Namely, GERMAN ASSOCIATION OF 
RUBBER WdK of INDUSTRY 1 10 Based on the sheet 3, the high resistance meter of Hewlett Packard Co. (HEWLETT 
PACKARD) model HP4339A was used, and it carried out like drawing 3 and measured. Among drawing, an electric insulating 
plate and 14 are the aforementioned high resistance meter, a steel plate and 13 passed the current of 1000 V between the steel 
plate 1 2 on an electric insulating plate 1 3 , and the rim of a tire 1 1 , and 1 1 measured a tire and 1 2 . 

[0034] Although any tire of examples 1 -3 of the electric resistance value was ten to 6 ohm as a result of measurement, the tire of 

the conventional example was ten to 1 1 ohm. 

[0035] 

[Effect of the Invention] As explained above, in the pneumatic tire of this invention, it can secure antistatic certainly till the run 
last stage, without spoiling the property of silica rich tread original, such as abrasion resistance and a low mpg performance. 
Moreover, according to the manufacture method of ******* * ) this pneumatic tire can be manufactured easily and certainly. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pneumatic tire characterized by extending until the above-mentioned conductive rubber layer which consists of a 
conductive rubber sheet or conductive cement reaches [ from a two or more tread front face ] a base in a tread cross direction 
cross section in the pneumatic tire which equips with the conductive rubber layer for antistatic the tread which has a silica 
abundant combination system rubber layer in the surface section at least. 

[Claim 2] The manufacture method of the pneumatic tire characterized by using the green rubber layer of a silica abundant 
combination system as a band-like sheet narrower than tread width of face, preparing a conductive rubber layer in the longitudinal 
direction side of this band-like sheet, twisting two or more [ of the obtained band-like sheet ] one by one on a green carcass as it 
extends until the aforementioned conductive rubber layer reaches [ from a tread front face ] a base, and forming a tread in 
manufacturing a pneumatic tire according to claim 1 . 

[Claim 3] The pneumatic tire characterized by extending until the above-mentioned conductive rubber layer which consists of a 
conductive rubber sheet or conductive cement reaches [ from a front face ] a base in the shape of a lottery in a tread cross 
direction cross section in the pneumatic tire which equips with the conductive rubber layer for antistatic the tread which has a 
silica abundant combination system rubber layer in the surface section at least. 

[Claim 4] The manufacture method of the pneumatic tire which the green rubber layer of a silica abundant combination system is 
used as a band-like sheet thinner than tread thickness more narrowly than tread width of face, and prepares a conductive rubber 
layer in the upper surface, the longitudinal direction side, or an inferior surface of tongue and the longitudinal direction side of this 
band-like sheet, twists two or more [ of the obtained band-like sheet ] one by one on a green carcass, carries out a laminating, and 
is characterized by forming a tread in manufacturing a pneumatic tire according to claim 3 . 

[Claim 5] The pneumatic tire characterized by the above-mentioned conductive rubber layer which consists of a conductive 
rubber sheet or conductive cement existing in the shape of a mesh in a tread cross direction cross section in the pneumatic tire 
which equips with the conductive rubber layer for antistatic the tread which has a silica abundant combination system rubber layer 
in the surface section at least. 

[Claim 6] The manufacture method of the pneumatic tire characterized by making the green rubber of a silica abundant 
combination system into the shape of a string, preparing a conductive rubber layer in all the front faces of this string-like green 
rubber, twisting two or more [ of the obtained string-like green rubber ] one by one on a green carcass, and forming a tread in 
manufacturing a pneumatic tire according to claim 5. 
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